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INTRODUCTION
To revise the directions given in Picatinny Arsenal Technical Report 1101 Rev. 1, which cover all standard laboratory tests used at Picatinny Arsenal to determine the sensitivity, brisance, and stability of explosives. The purposes of this revision are to 1. Incorporate changes which have become essential during the past ten years, 2. eliminate procedures or tests which are considered obsolete or others which are sed very infrequently, and 3-Add drawings which are in current use, and photographs which are up to date.
SUMMARY
The detailed procedures given in Picatinny Arsenal Technical Report No. 1101, Rev. 1 for standard laboratory tests iO determine the sensitivity, brisance, and stability of high explosives, primers, pyrotechnic compositions, and nropellants have been reviewed and revised to bring the methods up to date. Accordingly the directions for several of the procedures have been modified wherever necessary to include details which have been found to be important. Procedures which are either obsolete or seldom used have been omitted. Picatinny Arsenal Technical Report 1401, Rev. 1, "Standard Procedures for Sensitivity, Brisance, and Stability of Explosives," was issued in February 1950. Since that time several of the methods have been modified, replaced, or even deleted. It was considered desirable, therefore, to issue an up-to-date manual containing the-standard procedures in current use at this Arsenal.
Although this report is primarily intended for use as a standard within this Arsenal, other installations dealing with explosives may find some of the methods applicable to their work. For this reason, it is being given wide distribution.
SENSITIVITY TESTS
There follow detailed procedures for making impact tests to determine sensitivity to shock, the explosion temperature test to determine sensitivity to heat, and the sand test to determine sensitivity to initiation.
A. Impact Test, with Picatinny Arsenal Apparatus Apparatus
The apparatus, shown on Picatinny Arsenal Drawing No. DP-2905 and in Figures 1 and 2 (pp 2 and 3) of this report, consists essentially of an anvil, two guide bars equipped with an adjustable support for a weight, and a
The steel anvil, which has a recessed opening to support the die cup, is supported by a steel sheet which in turn is imbedded in a large block of reinforced concrete. Two brass bars, approximately 6 feet long, are securely fastened to the steel plate at opposite sides of the anvil. They extend up perpendicularly from the plate to a rigid support which is attached to a wall or some other suitable support. The insides of these bars have tongues which serve as guides for a falling weight. A yoke equipped with a release pin is attached to the two bars so that it can be moved to any desired height and held-in place by hand screws. This impact test machine is used with weights of 2 kilograms, 1 kilogram, or I pound. The lighter weights are for use with the more sensitive materials, such as lead azide. The weight selected is inserted between the parallel bars so that the tongues of the bars fit into the grooves of the weight. The weight is fastened to the yoke by means of a pin support. The covers used on the die-cup assembly are 70/30 brass having a Rockwell hardness of 70 to 85 on the B scale.
Procedure
For this test, use only explosives of such granulation that they pass through a No. 50 U.S. standard sieve and are retained on a No. 100 U.S. sta-Jard sieve. Fill 10 previously weighed die cups with an excess of the explosive being tested and strike off the excess by means of a plastic or wooden spatula. Remove any explosive from the rim of the cup. Weigh the 10 loaded die cups and record the average weight of the explosive in each cup. This will give a measure of the charge density of the explosive under test. The charge density may vary depending on the crystal form, shape, and size distribution.
Load in a similar manner a sufficient number of charges for the test (at least 30 assemblers will be needed). Place a brass cover on each loaded die cup and press it down by means of a small arbor press so that the cover is in contact with top rim of the die cup. The arbor press used at Picatinny Arsenal is shown in Figure 3 (p 6). The ram of the press is barricaded with a cylindrical, plastic shield.
Place a die cup assembly in the anvil with the brass cover upward. Place a vented plug on top and in the exact center of the brass cover, with the grooved side of the plug downward. Adjust the yoke so that the weight will fall about 12 inches for the first trial. If explosion 1 occurs, lower the hammer 'in this test, an explosion in defined as any audible or visual evidence of decomposition such as a crack, flash, smoke, of charring. about 2 inches for the next trial and continue the adjustment for different trials until the desired height of drop, as explained below, is reached. If no explosion is obtained on the first trial at 12 inches, raise the weight about 4 inches for the next trial and so on until the desired height of drop is found. The purpose of these preliminary tests is to de mine the approximate drop test value for the explosive, and until such a value is obtained it is not necessary to make more than one trial at each height.
Use a new cup or one with a smooth inner surface, a new vented plug, and a new brass cover for each trial. The assemblies may be disassembled after test by using the fixture shown in Figure 4 (p 7). The explosive may be removed from the die cup by means of a suitable solvent. Record as the impact test value the minimum height in inches from which the impact of the falling weight causes explosion of the sample in at least one of ten trials, and from one inch below which the impact of the falling weight causes no explosion in 10 trials.
Note: This apparatus can be used for determining the sensitivity of the very sensitive as well as the least sensitive explosives, and is particularly suitable for testing the least sensitive military explosives such as TNT and ammonium picrate. essentially of an impact block, a plunger, and a weight which can be dropped from any desired height from 1 to 100 centimeters. Detailed dimensions of the base block and plunger tip are given in Figure   7 (P 11).
The impact block has an easily replaceable insert of hardened steel having a Rockwell hardness of C-63 ± 2, and is strongly supported by a metal base imbedded in a large block of reinforced concrete. The hardened steel insert has a very uniform, smooth, mirror-like surface (2/i inch, rms).
The plunger is located directly over the impact block and is supported by a heavy framework which is imbedded in the same base as the impact block. The plunger is equipped with a replaceable hardened steel tip 1 cm in diameter -having a Rockwell hardness of C-63 i 2. The flat end of the plunger tip has a mirror-like surface similar to that of the impact block. The plunger is held in position by a metal sleeve which fits snugly, and the apparatus is so constructed that the plunger can be raised about 2.1 centimeters above the block and locked in this position by means of a rod which extends out horiKontally from the plunger.
Three weights of 100, 1000, and 2000 grams are used with the apparatus. These weights can be used only one at a time.
The weight is inserted between two guide bars extending from the plunger frame to the frame at the top of the apparatus. The weight is raised to the desired height by means of an encased magnetic coil held in place by sleeves attached to the two guide bars. A contact point on the yoke breaks the electromagnetic circuit and allows the weight to fall when it is touched by the contact point on the top of the magnetic coil. The yoke is supported by a screw ''f' which Is in the same plane as the guir 1^ bars and parallel to them. It can be set at any desired height by means of the screw lift, which is equipped with a dial indicating the height of fall of the weight in centimeters. (The zero point on this dial should be checked before each use of the machine.) The magnetic coil assembly is raised by a motor-driven chain hoist supported by two sprockets located at the top and bottom of the guide bars. The revolving chain engages the magnetic assembly by means of a pin extending out on both sides of the chain. After the contact point on the magnetic assembly makes contact with the contact point on the yoke and allow«? the weight to fall, a rod with a cone-shaped tip extending ^"»n from the yoke releases the magnetic assembly from the chain hoist pin by spreading apart the spring-held supports extending out from the assembly, and allows the assemblv to fall slowly down to the weight.
The impact block insert and plunger tip should be examined frequently to insure that the plunger tip rests evenly on the impact block insert so that the force of impact is distributed uniformly over the entire area between the plunger tip and impact block insert. This can be determined easily as follows: Place a piece of carbon paper with the inked side downward en :np of a piece of plain white paper and place the two sheets on rhe impact block (with the plain paper on the bottom). Bring the plunger tip down to rest on the carbon paper and then drop the weight from a convenient height so as to make a visible imprint on rhe plain paper. The carbon imprint on the plain paper should be uniform in color density. If it is found that the impact block is unsatisfactory, place small pieces of thin metal sheet under the low portion until a satisfactory position is obtained. horizontally between the olock and plunger tip so that the surface of the tip does not become rounded at the edges. If either the impact block or the plunger tip is dented, cracked, or deformed in any way, replace it before making further tests. 
E. Explosion Temperature Test

Apparatus
The explosion temperature test apparatus consists of a multiple-unit electric furnace equipped with a rheostat to control the temperature. A stainless steel crucible with a capacity of approximately 100 cc and a wall thickness of approximately % "inch is placed in the electric furnace. This crucible contains approximately 75 cc of Wood's metal, an alloy composed of 50^ bismuth, 25"J lead, 12.5!? tin, and 12.5^ cadmium which melts at about 65.5°C. A calibrated thermocouple is immersed in the molten metal bath and connected to an indicating thermoelectric pyrometer, graduated in 1J intervals to cover a temperature range of 0° to liO0°C A shatterproof glass barricade, firmly supported, should be placed around and on top of the apparatus. The arrangement of the apparatus is shown in Figure 8 Plot a time-temperature curve and select from this curve the temperature needed to cause the explosive to flash or explode after immersion in the molten bath for 5 seconds. Record this temperature as the ignition temperature of the explosive under test. With certain explosives which exhibit erratic ignitability, it is necessary to plot the average of from 2 to 5 explosions occurring over the range from 2 to 10 seconds to obtain a valid time-temperature curve.
F. Sensitivity to Initiation as Determined by Sand Test
Place the explosive in No. 6 commercial blasting caps made of copper, gil ling metal, or aluminum and having an internal diameter of 3.222 -0.032 inch. If the apparent density of the explosive tr> be tested is too low to permit use of a No. 6 cap, use a No. 8 cap having the same internal diameter. Upor completion of the pressing operation, disassemble the base from the loading fixture and remove the blasting cap by al'owing it to gently drop into a conductive rubber container. Pick up the loaded cap with tongs and transfer it to the crimping fixture (a Du Pont Superior Crimper obtained from the H. I. du Pont Co., Wilmington, Del., has oeen found convenient for this crimping operation.)
If the blasting cap does not fall free from the fixture after the pressing operation, disassemble the top funnel portion of the fixture, place the fixture in the disassembly press, close the barricade door and gently apply pressure to eject the cap into the crimping fixture. To avoid possible error caused by the explosion blowing crushed sand through the hole in the cover, slip a piece of rubber tubing, about ', inch long and of such inner diameter that it fits the fuse snugly, over the fuse and adjust at a point on the fuse so that the rubber will be against the inner side of the bomb cover, with the loaded cap in position as described above. Carefully insert the fuse through the hole in the bomb cover and lower the cover into position and fasten securely. Then strike the bomb vigorously with a hammer five times while rotating the bomb on its axis.
Light the fuse and after the explosion has taken place empty the sand onto a sheet of smooth (glazed) paper taking care to remove any sand which may adhere to the sides of the bomb, the bomb cover, or to pieces of the detonator cap or burnt fuse. Transfer all of the sand to a No. 30 U.S. standard sieve fitted with a bottom pan and cover. Shake the assembly to t su ate the sand which has been crushed fine enough to pass through the No. 30 U.S. standard sieve. Shaking for 3 minutes on a mechanical shaker whirh moves back and forth horizontally 225 times per minute with a 3"inch stroke (Fig 12, p 20) has been found to be satisfactory. Weigh the sand which passes through the sieve. Record the average of the values obtained in this manner.
Press load S additional caps with O.iOO-gram portions of the explosive in the manner described above except that the reinforcing cap is left out. Add a weighed charge of 0.^00 gram of lead azide, insert a reinforcing cap, and subject the charge to a pressure of 3000 psi for 3 minutes. Determine the weight of sand crushed by each charge as directed above, and correct this by subtracting the weight of sand found to be crushed by a charge of 0.^00 gram of lead azide. If the corrected values obtained witli an initiating charge of lead azide do not vary by more than ^.0 grams and the average corrected value does not exceed by more than 2.0 grams the average value obtained without an initiating charge, consider the explosive under test to be sensitive to initiation by flame alone.
If the average corrected value obtained with lead azide initiator exceeds by more than 2.0 grams the average value obtained without lead azide, press lo.> i S additional caps with 0.400-gram portions of the explosive in the manner described above. Aid a weighed charge of 0.10 gram of tetryl and press at ^000 psi for If the average corrected value obtained with tetryl and lead azide present does not exceed by more than 2.0 grams the average corrected value obtained with lead azide alone, repeat the test with successively smaller weights of lead azide .done. Consider as the minimum detonating charge the minimum weight of lead azide which in five tests yields corrected values which do not vary by more than ^.0 grams and which average not more than 2.0 grams less than similar values obtained with 0.300 gram of lead azide as the initiating charge.
If the average corrected value obtained with tetryl and lead azide as the initiating charge exceeds by more than 2.0 grams the average corrected value obtained with 0.300 gram lead azide as the initiating charge, determine the minimum detonating charge of tetryl required to cause detonation of the explosive at its maximum rate. Repeat the tesi with successively larger or smaller weights of tetryl and 0.200-gram charges of lead azide. Consider as the minimum detonating charge the minimum weight of tetryl which in five tests yields corrected values which do not vary by more than 3.0 grams, and the average corrected value for which is not more than 2.0 grams less than the maximum average corrected value obtained with tetryl and lead azide as the initiating charge. (Fig 11, p 19 ) and level it by striking the bomb vigorously with a hammer at least 5 times while rotating the bomb on its axis. Lower the fuse and cap into the bomb cavity so that the cap is centered at the axis of the bomb and just touches the sand. Hold the cap and fuse in this position and carefully pour 120.0 * 0.1 grams more of the sand into the bomb, being careful not to disturb tbe position of the cap.
To avoid possible error caused by tinexplosion blowing crushed sand through the hole in the cover, slip a piece of rubber tubing, about ', inch lonu and of such inner diameter that it fits the fuse snugly, over the fuse and al|ust at ■ point on the fuse so '.hat the rubber will be against the inner sidf of the bomb cover, with the loaded cap in position as described above.
Carefully insert the fuse through the hole in the bomb cover and lower the cover into position and fasten securely. Then strike the bomb vigorously with a hanrrer five times while rotating the bomb on its axis. Light the fuse and after the explosion has taken place, empty the sand onto a sheet of smooth (glazed) paper taking care to remove any sand which may adhere to the sides of the bomb, the bomb cover, or to pieces of the detonator cap or burnt fuse.
Transfer all of the sand to a No. 30 U.S. standard sieve fitted with a bottom pan and cover. Weigh the sand which passes through the sieve after shaking mechanically for three minutes. Record the average of the values obtained in this manner.
Fress load five additional No. 6 commercial blasting *~aps with 0.300 gram of lead azide, using a reinforcing cap, and press the charge at 3000 psi for 3 minutes using the loading procedure described in Section IF (p 15). Determine the weight ol sand crushed by each chargi is directed above, and corre« t this by ubiraci ing th< eighi >t sand found to be crush« I by a < hai of 0. $00 gram ol lead azi le load« i in a similar as sembl) |uid plosive R ord i hi a\ ei ■■ . 
BRISANCE TESTS
A. Sand Test
The brisaace (shattering power) ol .in explosive is determined by means of the sand test. a pressure of }0U0 psi, and a 3* minute dwell to consolidate each charge.
With a pin, prick the powder train in one end of a piece of miner's black powder fuse K or 9 inches long. Insert the pricked end of the fuse into the crimping fixture, taking care that the end i| the luse is held firmly against the charge in the cap. (dose (he barricade door and apply pressure gently to crimp tin-luse in pi.ice. This is done in the manner described in 
STABILITY TESTS
>tabilit\ tests in general measure the test paper or the evolution of oxides of nitrogen (red fumes). In other cases, the loss in weight or the volume of gas liberated is measured after a standard heating period. In one test, the degree of hydrolysis at an elevated temperatureis determined after a definite period. 
C International Test
I ransfer a I0*gram portion of the sample as received to a weighing bottle ; n in diameter and S3 mm high, cover this with a watch-glass, and weigh. Heat the t overt id bottle and contents at 75 C tor (8 hours, cool in a des- 
r C Kl Test
This test, used generally for nitroglycerin, is conducted in the same manner as the 65.5 C KI test (see below), except that the temperature of the bath is maintained at 82.2 • 0.1 C and a 2-CC sample is u se i.
100'C Heat Test
Determine the moisture content of the ample by drying .1 weighed lU-gr.im portion in a desiccator until constant weigh) is reached. Calculate the percentage ot moisture in the sample.
Transfer a weighed portion of 0.6 gram of the sample as received to each ot 2 tared test tubes " c mm in length and 10 mm in diameter and to each of 2 similar but untared test tubes. As a safety measure, place each set of tubes in a pipe bomb (which is a capped pipe 2 inches in diameter and about 4 inches long and vented by means of four '^-inch holes drilled around the center, 90° apart).
Screw the top cap in place and place the assembly in an oven maintained at 100" t 1°C.
After 48 hours, remove the pipe bomb containing the 2 tared tubes. Allow it to cool for a few minutes, then remove the tubes, cool them in a desiccator, and weigh them. Replace the tubes in the bomb, replace the bomb in the oven, heat it for another 48 hours, remove it as previously described, cool it in a desiccator and reweigh it. Calculate the percentage loss in weight during each 48-hour period of heating and subtract the percentage of moisture from the weight lost during the first heating period.
Allow the 2 untared tubes to remain in the oven for 100 hours of continuous heating and note whether ignition or explosion occurs.
C, 100 C and 120 C Vacuum Stability
Tests
Apparatus
The glass heating tube and glass capillary tube are shown in Figure 13 (p 27). The heating block-is illustrated in Figure 14 (p 28) and is described in det ail in Figure 1J . within the heating tube is within +0.5°C of the desired test temperature. Determine the temperature within the heating tubes by inserting a calibrated thermometer to the bottom of one of the tubes specified tor the test and then inserting the assembly into one of the block wells. Apply the necessary exposed mercury column and bore corrections to the observed temperature reading.
Transfer 5-00 grams of the dried sample (or 1.00 gram of initiating explosives, or explosives of similar sensitivity) to the heating tube of the apparatus shown in Figures 13 and 14-Connect the capillary tube to the heating tube. Clamp the apparatus so that the long section of the capillary tube is in a nearly vertical position ana th? lower end rests on a solid support.
Transfer 7.0 re of mercury to the cup U the lower end of the capillary tube. Uy means of a vacuum pump, evacuate the system until the pressure is reduced to approximately 5 mm of mercury. If the apparatus is tilted forward until the capillary opening of the cup is free of mercury, evacuation will be facilitated.
Disconnect the pump, seal the connections by means of 1 cc of mercury, and measure the total vertical height of rhe column of mercury in the capillary tube. Measure and subtract the vertical height of the column of mercury in the cup. This difference is the value (H,).
Note the room temperature (t,) and barometric pressure.
Insert the heating tube, assembled to the capillary tube as described above, into one of the wells of the block heater and heat for 40 hours. Remove the heating tube and allow it to cool to room temperature. Measure thetoial Vertical height of the column of mercury in the capillary tube and subtract from it the vertical height of the column of mercury in the cup. This difference is the value (H). Note the room temperature (t) and the barometric pressure. Calculate the volume of gas, at standard temperature and pressure, liberated during the test. For this test, use a thoroughly washed and dried 8-ounce glass-stoppered bottle having a wide mouth with a velvetground mushroom stopper which provides an essentially air-tight seal. The bottle must be etched or ground on the side (1x2 inches) so as to be suitable for labeling and must be made from a special resistance glass which has practically no color and an alkalinity of not more than 0.02% (calculated as potassium hydroxide). Determine the alkalinity of the ground glass by placing a 10-gram sample in a Pyrex flask, adding 20 cc of N/20 hydrochloric acid, allowing to stand for 24 hours, and titrating with N/20 sodium hydroxide, using phenolphthalein indicator.
Transfer a iVgram portion of the sample to the bottle. If the propellant is for 10-inch or larger cannon, use a test sample of "> propellant grains or as many as can be inserted in the bottle. For rocket propellants, prepare the grains, or sheets, in the following manner:
For small diameter sticks, cut a sufficient number of 3-inch lengths.
For large diameter stici.s (up to and including l'" inches), cut a sufficient amount from the length.
For 'arger cylindrical sticks (more than l 5 , inches in diameter) cut a longitudinal section through the center, 1 inch wide on the grain surface, 1', inches in depth, and of sufficient length.
For larger cruciform sticks, cut a longitudinal section from one arm, % inch wide on the exterior grain surface and *4 inch deep on the recession, and of sufficient length. Include lateral inhibitor, if present.
For sheet powders, cut sufficient lengths 2'i inches wide, and coil.
Stopper the bottle by simultaneously twisting and pressing on the stopper. La'el the bottle so as to show the lot numbei t the propellant and.the date on which the test is begun.
Place the bottle and contents in a chamber maintained at 6 s ».5° i 1.0°C (see Fit I s , p J2)i the air in which is preferably maintained in constant circulation. After the bottle and contents have been heated for 2) hours, reseat the stopper. Make daily observation of the appearance of the bottle and contents. Note the number of days required to cause the liberation of visible reddish fumes of oxides of nitrogen.
It has been customary to consider any r>ropellant having a test value of 90 days or less to be of definitely impaired stability and any propellant having a test value of 20 days or less to be sufficiently unstable to require destruction or salvage.
80°C Surveillance Test
This test is conducted in the same manner as the 65.5°C surveillance test, except that the temperature of the chamber is maintained at 80° i 1.0°C. This test is used in conjunction with the 65.5°C surveillance test to obtain anticipatory data.
120°C and 134.5°C Heat Test* Procedure
Make 5 tests of 5 portions of the sample in either the 120°C or 134.5°C heat test in the following manner:
Prepare a constant temperature bath (PA Dwg. CP 24114), containing a solution of glycerin and water and having a specific gravity of approximately 1.21, which will maintain a temperature of 120° + 0.5°C in the heating tubes, or a similar solution, having a specific gravity of approximately 1.24, which will maintain a temperature of 134.5°C i 0.5°C in the heating tubes. An aluminum block bath which will maintain temperatures within these tolerances is recommended to anyone setting up this test. Determine the temperature within the heating tubes by inserting a calibrated thermometer to the bottom of one of the tubes specified for the test and inserting the tube to the bottom of one of the bath wells. Apply the necessary exposed mercury column and bore corrections to the observed.temperature reading.
Weigh out several 2.5-gram portions of the sample and place each in a test After the salmon pink values have been determined, heating of the tubes is continued and the time of observation which reveals any of the tubes to be completely filled with red fumes is recorded.
to determine whether any sample of propellant will explode in less than 5 hours.
When the 134-5°C heat test is used in testing nitrocellulose, only two tubes are processed. LJefore testing, place the sample on a paper tray and dry it for 4 to 5 hours at 40 t 2°C, for 1 to VA hours at 50 i 2°C, or overnight at room temperature with further drying for Vi hour at 40° ± 2°C Weigh out several 2.5-gram samples and press them into the lower 2 inches of the tubes. Process as directed above, with the first observation at 20 minutes, and subsequent observations at 5-minute intervals thereafter. Discontinue the test when the salmon pink end point is reached. Fig 16) Heating Block. The heating block is a machined aluminum cylinder wound with three coils of resistance wire. The o-'ls are insulated from the block with micabond and from each other with asbestos cord. Th'j temperature is maintained and controlled by a Fenwal thermoregulator operating through an electronic circuit. A Fisher No. 15-000 thermometer (99° to 200°C, ' I0°C div, 60 mm) is used.
Taliani Test
Apparatus (See
After the red fume value has been determined, heating is continued further Add each observed reading to the barometer reading for that particular time, and suUract the zero point for that unit from the sum. The difference represents the absolute pressure of the system, lhe first reading (at atmospheric pressure) after the lS-minute induction period serves as the reference point. Subtract this reference point from each subsequent absolute pressure, and record the difference as Ap, with a subscript identifying the unit. The \p values for the duplicate tubes on an;-individual propellant lot should agree within 4 rnm in the 0-50 mm range, 6 rnrn in the 50-100 mm range, and 8 mm above 100 mm.
Average the two values of Ap and plot the average Ap on the ordinate, and the time in minutes on the abscissa of 10 x 10 graph paper. Report slope at 100 mm, minutes to 100 mm, and slope at 100 minutes.
65.5°C Kl T**t
Conduct this test in an atmosphere free of oxides of nitrogen, acids or any other vapors which might significantly affect the test results.
If the sample of nitrocellulose contains a large excess of water, press it in a clean cloth or wring it out in a wringer. Rub out the cake in the cloth until fine, taking care that it does not come into contact with the hands, spread out on cle;..i paper trays, and dry in an air-bath at 35° to 40°C until the desired moisture content has been obtained. The desired moisture content is that which will give condensation of moisture in diminishing amounts in the 5 test tubes used, ranging from an appreciable amount in the first tube to none in the fifth as the test progresses. The proper condition of the nitrocellulose for the first sample is indicated when the nitrocellulose clings, after rubbing, to a spatula or to tissue paper which has been wrapped about the fingers. (over the nitrocellulose with a total of 100 cc of distilled watet, stopper the flask tightly, and allow to stand overnight, lilter the third wash water into the volumetric flask, at the same time transferring the nitrocellulose to the filter paper. Aash the nitrocellulose on the filter paper until the volume of the combined washings and hydrolysis lijuor reaches 503 cc. After each washing, allow the funnel to drain completely before adding more distilled water.
Shake the volumetric flask to insure uniformity of the liquid. Determine the pH of the blended solution by means of a quinhydrone electrode according to the standard electrometric procedure.
Convert the pll value of the solution into an expression of the normality of the solution by means of Table 1 0.14 x 10~° n.85 0.14 x 10~" n.86 0.14 x 10~" n.87 0.13 x 10"" n.88 0.13 x 10"° n.89 0.13 x 10~° n.90 0.13 x 10"° n.91 0.12 x 10~n n.92 0.12 x 10"" n.93 0.12 x 10"° n.94 0.12 x 10"° n.95 0.11 x 10~° n.96 0.11 x 10""° n.97 0.11 x 10"" n.98 0.11 x 10~" n.99 0.10 x 10"" 1.00 0.10 x 10"° explosive and materials with which it is likely to come into contact to a prolonged, high temperature conditioning, simulates the possible effect of such contact under normal conditions.
Apparatus
This test involves the same procedure and apparatus as the vacuum stability test. The preparation of the specimens for testing may require glass plates (for film drying) or tools for cutting, rasping, or grinding, as suggested below.
Preparation
Since the efficiency of the test is commensurate with the degree of contact between the materials under study, insure an intimate contact by reducing all solids to a practicable fineness by cutting or milling into chips, rasping into shreds or granules, or pulverizing, observing established safety procedures.
Note: Fof some of the materials for *likli rtactivity data may be re]uired, special preparations will bo necessary.
Typical of such materials arc the liquid coating materials. Those which form removable films (paints, lacquers, etc.) may be predried on glass p'ates, stripped, and chipped. Those which form nonremovable films (metal coatings such as pirkerizing and anodizing) may be deposited directly on chips of the metal involved, and then tested.
Procedure
The procedure for the vacuum stability test is followed in this test. Normally, the test temperature is 100°C, but in special cases the temperature may be raised to 120°C or-lowered to 90°C or 75"C. The duration of the test is 40 hours.
For the basic unit (one explosive and one contact material) select 3 sample tubes, into the first tube place 2.5 ± 0.01 grams of the explosive material, into the second tube place 2.5 t 0.01 grams of the contact material, and into the third tube place 2.5 t 0.01 grams of the explosive material and 2.5 ± 0.01 grams of the contact material.
Hlend the materials which have been placed in the third tube by appropriate agitation, being careful not to lose any of the materials or to get them onto the ground-glass throat of the sample tube. (This might make for an insecure junction between the sample tube and the manometer.) Complete the three assemblies by joining the manometers to the sample tubes and proceed as in the vacuum stability test.
Evaluation
In determining the degree of reactivity of the materials under test, the materials processed separately are used as controls. The reactivity (or chemical deterioration) of the explosive is measured by comparing the volume of gas generated by the mixture of the explosive and the chosen contact material with the volume of gas generated by the controls. The extent of reactivity is then calculated by the following equation:
R-C-(A + B)
where:
R ■ extent of reactivity, or volume of gas generated by the mixture in excess of the controls C " volume of gas generated by the mixture A -volume of gas generated by the explosive B -volume of gas generated by the contact material.
hstimate the degree of reactivity by comparing the extent of reactivity (gas volume) with the following adjectiverating 
